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The  Challenge 


•  Dome  shape  trend:  Hemispherical  dome  ->  tangent  ogive 


•  Improved  aerodynamics: 

-  decrease  drag,  temp.,  increase  range,  speed 


•  Increased  durability  against  rain,  etc. 


•  Increased  optical  field  of  regard 

•  Issues: 

-  High  temperature  operation 
(~1000°C)  required 

-  more  complex  optic,  more  complex 
coatings  necessary 

-  Spatially-varying  coating  profile 
required  in  order  to  optimize  AR 
coating  for  a  wide  range  of  look 
angles  within  the  dome 


Dl 


precisionphotonics 


Mirror  Technology  Days,  Boulder,  Colorado,  Jun  2010 
©2001-2010  PRECISION  PHOTONICS  CORPORATION  ALL  RIGHTS  RESERVED. 


2 


If  you  just  put  the  dome  in  a 
coating  chamber... 


What  you  get: 


What  you  want: 
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Virtual 
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Modeling 


PPC’s  Solution 
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IBS  Model:  Virtual  Chamber ™ 


Shadow  Mask 


Substrate 


Stoichiometric  film 
forming  on  substrate 
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Virtual  Chamber™  ->  Dome  Rate  Field 
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Virtual  Chamber™  ->  Uniformity  Masking 


X  cm 


Goal: 

Tailor  which  ‘paths’  are  allowed  to  reach  the 
dome  surface,  as  a  function  of  position  along 
the  dome  interior.  Use  mechanical  masking  of 
sputter  distribution  to  accomplish  this 


Rays  indicate  material  path  from 
sputtering  target  to  dome  surfaces 
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Virtual  Chamber ™  SolidWorks 


Transmission  (%) 


1000°C  Operation 
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Nomarski  photograph  of 
coating  before  bake. 
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Modeling  vs  Experiment 
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Iteration:  Old  Mask  ->  New  Mask 
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Conclusion  and  Summary 


IR  seeker 

Thickness  profile  is  in-spec 
Bring  in-spec  near-term 
Bring  in-spec  long-term 


0  2  4  6  8  10  12  14  16  18  20 

Arc  Length  S  (cm) 


•  Demonstrated  a  robust  AR  coating  on  sapphire  that  survives  exposure  to  1000°C 


•  PPC’s  Virtual  Chamber™  model  is  operational  and  reliable 


•  Tooling  concept  for  coating  dome  interiors  works  reliably,  will  be  modified  for  dome  exteriors 


•  Achieved  specified  coating  thickness  uniformity  over  a  look  angle  range  of  16°  to  96° 
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Coating  Multiple  Domes 
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